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INTRODUCTION 


The pasture is the last part of the farm to receive any care. The 
general opinion among farmers seems to be that this part of the farm can 
take care of itself. Considering the immense amount of investigational 
work carried on to solve other agriculturel problems it would seem that 
the agricultural experimentalist has taken almost the same view of the 
situation as the farmer himself. As this country becomes more thickly 
populated and the grass areas are broken up the increasing importance of 
pastures becomes more apparent. It has often been said that good grass 
is the basis of good agriculture. Certainly few will disagree with 
the statement that good grass is the basis of the animal industry, part- 
icularly the dairy part of this industry. With the business of dairy- 
ing growing of necessity as certainly as the density of population,it 
is apparent that investigations into the methods of increasing the ef- 
ficiency of pastures are needed. 

When the agricultural experiment stations were established in this 
country several investigators took up the study of grasses. I)ty 1888 
and 1889 Armsby, Caldwell and Holter carried on investigations into the 


yield, composition and digistibility of pasture grass at the Pennsylvania 


(2 
Station. About the same time dunt of the Illinois Station, published 


a bulletin on"Grasses and Clovers"that took up the study of the effect of 
ripeness upon the yield and composition. A year later Pde of Iowa, 

, cae 33 (4) 
published a study of the chemical composition of Blue Grass. Other 


station workers have published numerous analyses of pasture grass, but 


it seems that no systematic study has been made in recent years upon the 


yield, composition and nutritive value of pasture grass as influenced 


by the different factors that might be introduced to increase the ef - 
ficiency of pastures. This problem was thought to be of sufficient im- 
portance to warrant an attack upon it, by this department, with the 
modern methods that were unavailable for use by the pioneer investigators. 
Since this investigation was started a bulletin a appeared from 


the Cornell Station on "Pastures in New York State." Simultanecusly, 


6) ; 
from the Pennsylvania Station another bulletin was published upon "Meadows 


and Pastures." In these two investigations grass mixtures and their 
efficiency as to yield received the most attention, with fertilizers re- 
ceiving the remaining consideration. No attempt was made to study the 


composition of the grass. 


PLAN OF EXPERIMENT 
Description of Plots 
A systematic plan was laid in 1910 for the study of pastures grass 
from different points of view. The yield, composition and nutritive 
value as influenced by tillage, manure and cutting were included in the 
plan of investigation. With this purpose in mind, a portion of pasture 
land, well sodded with blue grass mixed with scme whiteclover,was selected 


at the north end of the South Dairy farm (figure 1.) as representative 


of good pasture conditions and suitable for the purposes of this investiga- 
tion. A suitable fence was erected for the protection of the grass from 
animals or tresspassers and the enclosure laid off into seven plots. 


Each plot contained an area of 1/40 acre with the dimensions of one rod 


in width by four rods in length. 


1.- Round Dairy Barn 

2.- Dairy Pasture Land ( 1910 ) 
3e- Implement Shed 
*4,- PASTURE EXPERIMENT PLOTS 

5.- Cemetery 


6e- North Dairy Barn 


7e- Agricultural Building 


Figure le 


Treatment of Plots 


In the spring, as soon as the ground wes dry enough to work, plots 
3, 4, 5, and 6 (see Figure 2) were disced. In addition, plots 5 and 6 
were treated with stable manure at the rate of 20 pounds per acre. Plots 


1, 2, and 7 received no treatment. 


Method of Cutting the Grass 


Early in May, when the cows of the farm were turned out on grass, all 


ef the plots with the exception of No. 7 were cut. The cutting was done 
with a sharp lawn mower which was run at the same adjustment, as to length, 
throughout the experiment. The machine was adjusted to cut as low as 
possible, the purpose being to cut as close to the ground as a cow could 
bite off the blades of grass. A lawn mower, thus adjusted was the 


closest imitetion of a cow eating grass that we could get. 


09 


Plots 1, 3 and 5 were cut every week, while plots 2, 4 and 6 were 


cut every two weeks. The cutting of the grass was continued, with these 


| intervals allowed for growth, throughout the pasture season. 


Plot 7 was cut twice a year; the first time when ripe, about the 


the middle of June; the second time about the middle of September. 


Method of Sampling Grass 


The lawn mower was provided with a grass catcher or apron to collect 
the cut grass. As fast as the apron filled, the grass was emptied into 
metal cans. These cans were provided with tight fitting covers to pre- 
vent loss of moisture by evaporation. This precaution was necessary 


as the grass had to be carried a mile to the laboratory. Any evapora- 


tion became condensed in the upper part of the can and on the under sur- 
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face of the lid. This happened only in the hottest weather. In this 
event, the moisture was wiped out of the can with a portion of the cutting 
and then mixed, as thoroughly as possible, with the entire cutting. The 
grass was always cut in the afternoon to give ample time for the evapora- 
tion of any dew. In case of rain, the mowing was postponed until fair 
weather. These postponements, which were few, caused no sensible error 
in the results as fair and dry weather conditions followed within twenty- 
four hours. 


At the laboratory, each cutting was accurately weighed to determine 


the yield of grass. A representative fraction, two to three pounds, was 
then taken from each as a sample. This sample was dried at room tem- 


perature. 


Method of Drying the Grass 

The drying was done in trays made especially for the purpose,of one 
quarter inch mesh wire netting. Each tray was three feet square and 
six inches deep, large enough to accommodate one sample in a thin layer. 
To prevent the grass from dropping through the mesh, the bottom of each 
tray was lined with thin muslin. The trays were arranged in a double 
decked rack carrying eight trays in all. At one end of the rack an 
electric fan was stationed to facilitate the drying process,by creating 


a constant change of air above the undried grass. 


Qo 


Preparation of Sample for Analysis 
After drying, the samples were ground to a powder which was, in most 
cases, as fine as flour. A few samples, that were of particularly hard 


and tough growth, could not be ground quite this fine without danger of 


heating the burrs of the grinder. In this case it was thought better 


to be content with a coarser sample than run the risk of introducig a 


greater error by heating the sample. A quantity of each ground sample 


sufficient to fill a Mason pint jar was kept for chemical analysis. 
p J I 


METHODS OF ANALYSES 
The analysis consisted of moisture, protein, ether extract, ash, and 


carbohydrate determinations. 


(7 
Determination of Moisture ) 


For the determination of moisture, from 1.5 to 2 grams of the sub- 


stance were dried at 104 degrees C. in a current of dry hydrogen until con- 
stant in weight. The sample was weighed in a metal dish (a bottle cap 
of tin foil composition) about 23 inches in diameter and one-half inch 


in depth. Each dish was provided with a cover for protection of the dry 


sample from any moisture in the atmosphere while on the balance pan. 


(7) 


Determination of Ether Extract 
The residue from the moisture determination was transferred to an 


ordina glass extraction tube and extracted for 16 hours with anhydrous 
o 


alcohol free ether ina Soxhlet fat extraction apparatus. The extract 
was dried at 100 degrees C. for intervals of one-half hour, until con- 
stant in weight. The anhydrous ether was prepared by dehydrating Kahlbaum 


ether with metallic sodium wire. 


(7) 
Determination of Ash 


For the determination of ash 2 to 2.5 grams of the sample were charred 
& is 


and burned until free of carbon, at the lowest possible heat and weighed. 


(8) 


Determination of Crude Protein 

The crude protein was obtained by weighing about one gram of the sub- 
stance into a 500 cc. digestion flask and treating with 25 cc. concen- 
trated sulphuric acid and 0.65 grams metallic mercury. After heating until 
nearly colorless, the flask was cooled and 10 grams of powdered potassium 
sulphate added and digestion continued one-half hour when oxidation was 
complete. The solution of the oxidized material was diluted, treated 
with an excess of strong sodium hydroxide solution, distilled and titrated, 
to determine the nitrogen present as in the Kjeldahl method. The protein 
factor used was 6.25. Blanks were run on all reagents. Cochineal was 


used as an indicator. 


Determination of Carbohydrates 


The carbohydrates were determined by difference. 


DISCUSSION OF DATA 
Yield of Grass 
In the study of the data collected in this investigation, the yield 
of grass naturelly commands first attention. While the yield may have 
no relation to the nutritive value of the gress, it is evident that any 
increase in yield means an increase in the totel supply of food nutrients. 
Data bearing upon this point is presented in Table l. From this table 


and derived tabulations and curves, not only the variations in yield may 


be studied but the influences responsible for them. 


ee 


that the soil, variety and stand of grass were as nearly alike, in all 
cases, as it was possible to select, the influence of the following factors 
upon the growth of pasture grass is present. 

(a) The age of the pasture season. 

(b) Tillage. 

(bo) Manure. 


(d) Frequency of cutting grass. 


In order to arrive at any conclusion as to the influence of these 
factors upon pasture grass, it was necessary to assemble or calculate the 
data from the experiment to a form convenient for study. Plot 1, the 
untreated plot cut weekly, is the check plot of the whole experiment. In 
the study of the effect of age of the pasture season, the results from 


this plot alone are used as this one corresponds neares* to the pasture 


under everage farm conditions. The difference in the results from the 
check plot and the corresponding disced plot (Plot 3 cut weekly) is re- 


garded as caused by discing. 


he influence of the manure factor is obtained in the following manner: 


The results from Plot 5 (disced, manured and cut weekly) are subtracted 


from the results for the check plot. This givesthe influence of tillage 


and manure combined. Having obtained the results of discing from Plots 3 


and 1, this factor is deducted from the disced, manured influence. This 


data is corsidered as the influence of manure alone. The effect of fre- 
quency of cutting is obtained by a comparison of results from the check 
plot and its corresponding plots cut biweekly and twice per year, respec- 


tively. The influence of this factor upon tillage and manure is obtained 


by a comparison of each treated plot with its biweekly duplicate. 


-l0< 


The Influence of the Age of the Pasture Season upon the Yield 


A study of Table 1, check Plot 1, shows that the yields decrease after 
the first cutting until the first week in July, when they increas sud- 
denly; a drop to yields corresponding those of the first week in June 
then follows on the succeeding week. 

Another increase is evident two weeks later. The yields then dim- 
inish and reach a minimum the second week of August. Still another in- 
crease is then noted and two weeks afterward,or the first week in September, 
the largest yields of the season are recorded. A sudden drop follows 
to yields corresponding to July production, succeeded by further decrease 
for the last week, - the second weck in October. 

A good growth in May end early June diminishing to August, witha 
return to May and June yields in’the fall is characteristic of the growth 
of Blue Grass. The results here presented vary from the expected,in that 
the month of June is the poorest of the pasture season. The data in 
Table 2, which is a condensation of Table 1, brings out this point. A 
further inspection of the data in this table reveals monthly intermittent 
variations in yield, starting with May as the high point and alternating 


high and low yields per month throughout the season. This observation 


is presented graphically in Chart l. 


Influence of Tillage upon the Yield 


nr 


The data upon this point is presented in Table 3. The results are 
expressed in weight increase and in increase in percent of undisced plot 


yields. From this table, it will be observed that the increase in yield 


due to tillage is small, outside the initial cutting, at the forepart of 


the pasture season. A pronounced effect is first produced,beginning with 
the month of July. From this time on an increase of from 25 to 62 per- 
cent of the undisced plot yields is observed. Chart II. presents the 
data of Table 3 in a more comprehensible form. It will be noted that 
while the comparative increase; that is, the percent increase in yield 


large ,the actual weight increase is small. 


comprehensible form than Chart Il. ; is evident that 
tillage has a beneficial effect upon the growth of pasture grass. This 
effect is most pronounced during the latter part of the pasture sea 
particularly during the months of July and September. 

The total annual increase expressed in weight increes 
while in terms of percent of undisced plot yields, it is 


is shown graphically in Chart IV. 


The Influence of Manure upon the Yield 


This data is presented in Tables 5 and 6 and Charts IV.and YV In 
Table 5, the weight increase and the increase in percent of unmanured plot 


yields for each cutting are presented. Chart VY. is a graphic presenta- 


tion of the data in Table 5. In Table 6, the data of Table 5 are condensed 


to show increase per month, likewise Chart V.is similarly condensed from 
Chart Iv, 
A study of these tables and charts reveals a large consistent increese 


due to the application of manure. Expressed in weight increase the results 


range from 56.6 to60 pounds yield, as the maximum, the first cutting of the 


Bye = 


season to 1.10 pounds as the minimum, - a cutting in mid-summer. Expressed 
in percent of unmanured plot yields, the results vary from a maximum of 
932.8 percent, a cutting in October, to a minimum of 91.7 percent in Au- 
gust. 

According to these data, with the exception of the opening and closing 
months, the effect of manure upon the yield is evenly distributed through- 
cut the pasture season. An inspection of Chart V.. brings out this point 
Clearly. The months of May and October are the high points in the curve. 
The increase in percent of unmanured plot yields, for the month of May, 
is 242 percent. This is larger than the percent increase for any other 
month, except October. During this month the increase rises to 486.7 
percent. 

The total annual weight increase is 208 pounds, while the percent 


increase is 227.4 percent. This is shown in Chart VII. 


The Influence of Frequency of Cutting upon the Yield 


To study the influence of the length of the period between cuttings 
upon the yields of pasture grass, turn to Table 2. 

An inspection of the data in this table shows that in every instance 
the plots cut once in two weeks produced more grass than those cut weekly. 
From these data it is apparent thet the less frequent the cutting the larger 
the yields of grass. Plot 7,. the plot cut twice a year, produced 169.60 
pounds as against 91.50 pounds for check Plot 1, cut weekly, and 115.60 
pounds for the check Plot 2, cut biweekly. 


As to the relation of frequency of cutting to tillage, Table 4 shows 


that the percent increase in yield due to discing varies directly as the 


Table 1 - Yields of Grass from Plots at each Cutting 


Results in pounds 
Disced and Manured 
Plot i Plot 2 Plot 7 


Cut Cut Cut twice Cut 
weekly biweekly a year biweekly 
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6.2 
5.8 
4.9 
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frequency of cutting. This statement also holdstrue in the 


manured plots. From Table 6,it appears that frequency of cutting is ac- 
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companied by the largest percent increase in benefits from the applica- 


tion of manure. 
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Table 3 - Influence of Tillage on Yield 


Results for each Cutting 


Grass Grass 


Cut weekl Cut biweekly} 


Increase ' Increase | eas Increase 

in in percent i in percent 

pounds untreated pounc untreated 
plot yield plot yield 
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Table 4 - Influence of Tillage on Yield 


Total Monthly Increase 


Cut biweekl 


Increase Increase Increase Increase 
in in percent in in percent 
Month pounds unt reated pounds untreated 
plot yield plot yield 


~6,40 


May 


June 


July 


August 


September 


October 
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Table 5 - Influence of Manure on Yield 
Results for each Cutting 
Grass Grass 


Cut weekly Cut biweekly 


'! 25 
June 1 
! 8 
" Le 
n 22 
" 29 
July 6 
" 13 
" 20 
" Ov 


" a4 

'! 3 
Sept. 8 

. 14 


Increase 
in 
pounds 


56 660 304.30 68 .80 236.10 
7.15 130.20 -- -- 
7.65 147.10 14.40 112.50 
7.70 167 .40 -+ -+ 
5.45 213.80 12.50 156 .2¢ 
3.45 164.30 ae on 
3.65 202 .80 7.20 126.10 
3.25 203.10 -- ~- 

41.75 286 .60 11.45 145.30 
5.65 201.80 -- -- 
7.15 198 .60 2.10 133 .60 
4.30 134 .40 oa ~~ 
3.20 128 .00 590 85.950 
1.10 91.70 -~ ~~ 
2.10 1i3.50 230 47.0C 
8.65 274.60 -- “+ 
9.65 247 .40 17.10 69.30 

11.45 116.30 == -- 
7.10 253.60 17275 35.5€ 

10.00 294 .40 a= -- 

10.30 238.70 14.10 183.10 

14.65 532.80 = -- 


5.00 


Increase 
in percent 
untreated 
plot yields 
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Table 6 - Influence of Manure on Yield 


Total Monthly Increase 


Cut weekly 


Cut biweekly 


Increase Increase Increase Increase 
in in percent. in in percent. 
Month pounds Untreated pounds untreated 


J. 4, 5 Sage 


a See ae plot yields 


73.20 194.20 


July 


August 


September 31.85 153.10 


October 418 .00 
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THE COMPOSITION OF THE GRASS 


In the study of the composition of the grass each constituent 
up separetely and, as in the case of the yield, the following influences 
are studied: 

(a) The age of the pasture season. 

(bd) Tillage. 


(c) Manure. 


(d) Frequency of cutting. 


DRY MATTEF 
The dry matter is considered first. Tab 7 contains 


the percent of dry matter in the cuttings for each plot. 


The Influence of the Age of Pasture Season 


Taking up the influence of the age of the pasture season upon the var- 
iation in percent of dry matter, a study of the results for Plot 1, the 
check plot of the experiment, shows a reange from 23.96 to 45 percent. 
The variation in percent of this constituent is bes 
in which the results are reduced to average percent of dry matter per month. 
The curve in the chart shows that the lowest percent of dry matter in past- 
ure grass is in the month of May, while the highest is for June. The re- 
sults range from 29.57 to 39.33 percent. After June the percent drops to 
33.5 percent and remains practically constant for the remainder of the 
season. 

Influence of Tillage 


The influence of tillage upon the percent of d 


peas | 


woes 


grass is shown in Table 10. The data appears in the first column. It 
will be seen that the average composition of grass grown on the disced plot 
shows an increase in dry matter for May, followed by a decrease for the re- 
mainder of the season up to the month of October. The maximum decrease of 
4.65 percent occurs in July. The black line in Chart IX. is a graphic 
presentation of the results upon this point. From these data it appears 
that tillage causes a marked decrease in the percent of dry matter in the 


pasture grass. That is to say, grass growing upon soil that has been disced 


in the spring contains a higher percentage of moisture than grass growing 
upon undisced ground. Grass grown under the first conditions is a more 


succulent feed. 


Influence of Manure 
The influence of manure upon the percent of dry matter in 
is shown in Table 10 and Chart IX. An inspection of the second column in 
| the table shows an increase in percent of this constituent for the May 
grass, about equal to the effect produced by tillage. The remainder of 


the season the dry matter suffers a decrease. From a minimum in July of 


0.49 percent, the amount steadily becomes greater, reaching a maximum of 


6.92 percent at the end of the season. Chart IX. shows this point clearly. 


From these results, it appeers that the manuring of pasture grass produces 


grass that is a more succulent feed than grass grown upon unmanured soil. 


It will be noted from the chart that the succulent effect, if it may 


be called such, of manure is most apparent during the latter part of the 


| el 


pasture season, wh 


e the greatest benefit from tillage in this respect is 


Carlier in the season. 
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Influence of Freguency of Cutting 


The data upon the influence of frequency of cutting upon the percent 


of dry matter in pasture grass is found in Tables 11 and 12 and in Charts 

x. and XI. Chart XI. is a reduction of this data to its simplest and most 
comprehensible form. Curve 1. in this chart represents the fluctuations 

of percentage of dry matter in the grass cut biweekly,from the check plot , 
as compared with the corresponding plot cut weekly. The zone above the 
line represents increase, that below, decrease in percentage of dry matter. 


Curve 2 is a similar representation for tillage. Curve 3 is for manure. 


From a study of these data, it appears that although such infrecuency of 
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cutting as twice a year causes a large increase in percentage of dry matt 
of the grass, a lengthening of the period of growth,from one week to two 
weeks, has.a tendency to decrease the percentage of this constituent for at 


least a definite part of the season. Grass cut biweekly during the months 


of July and August, shows a decrease in dry matter as comparedwith gras: 


cut weekly for the same period. In July, particularly, decreases of over 
4 percent are noted. According to the yearly averages, grass cut twice 
a year contains 44.97 percent of dry matter against 33.21 percent (a 11.76 


percent increase) for grass cut weekly. The grass cut every two weeks has 
an average, for the year, cf 32.81 percent, almost 0.5 percent less than 
grass cut weekly. 

As to the effect of the co-relation of frequency of cutting and tillage 
upon the percentage of dry matter, it appears that in spite of some fluctua- 
tions of the curve between the plus and minus zones, the predominating in- 
fluence is toward a decrease in percenta 


e of dry matter. This is part- 
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icularly evident the latter part of the pasture season. For the year, 


2k 


the grass cut biweekly shows a decrease of 1.30 percent when compared 


with that cut weekly. 


In the case of manure, the opposite effect is produced. Although some 
cuttings show a decrease in percent of dry matter, the co-related influence 
of cutting grass biweekly and manuring is to increase this constituent. 


The averages for the year show an increese of 1.53 percent of dry matter in 


biweekly cut grass over that cut weekly. 


Table 7 - Variation in Dry Matter for each Plot at each Cutting 


Disced 


Results in percent 


Disced and 


No treatment manured 


Plot 2 Plot 7 Plot 3 Plot 4 Piot 5. Pilot 
Date Cut bi- Cut twice] Cut Cut bi-] Cut Cut bi- 
weekly a _yoar weekly € weekly 


May 10 28.44 33.05 27.60 29.87 30.03 
" 18 29 .96 =a 32.44 = 36.32 a 
"25 30.49 31.04 31.49 31.37 30.28 — 29.82 
June 1 BRD -- a3 ~~ 30,20 =~ 
! 8 34.31 34.54 46.64 oa. £9 30.65 29.39 
| " 15 3 ap aoe 29.45 : 
ee 45.26 46. 43.58 40.84 
" 29 32. 31.63 ve 
July 6 29 26.72 41.65 
a Os 25.67 oat 
" 20 30. S022 7 2s 71 
27 26 31.04 en 
| Aug. 3 30 29.52 32.98 
" 10 32 36.21 a 
: a 33.98 5. 35 35.48 32.03 
" 24 30.54 ins 26 24.84 =3 
| m3 26.06 28.78 27s 20668 eet 
Sept .8 23 .96 == 43.30 a. 21.93 ies 
| "14 30.47 30.14 32 of.65 25.32 
eee el 34.22 a 33. 25.34 2 
" 38 31.46 35.30 33 23.75 26.68 
Oct. 7 35.60 ms 35. 26.66 e 
ene: 33.20 31.78 35 26.62 25.21 


Table 9 - Monthly Variation in Dry Matter 


Percent results 


Plot l Plot 5 


Month No 


treatment 


Disced and 
manured 


August 


September 
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Table 10 - Showing in the first column the monthly variation 
of the influence of tillage upon the dry 
matter of pasture grass, and in 
the second column the 
same data for 
manure 


Results in percent 


Increase Increase 
due to due to 
Month tillage manure 


July 


August 


September 


October 
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Table 11 - Variation in Dry Matter. Weekly cut Plots Averaged 


to Compare with Biweekly cut Plots 


Results in percent 


Disced and 
manured 


Plot 2 Plot 5 Flot. 6 
Cut Cut Cut Cut Cut 
Date Weekly biweekly twice weekly 


a year 


May 10 28.27 28 .44 a ( 27.60 29.37 30.03 
: 29 30.23 31.04 31.97 31.37 33.28 29.32 
June 8 32.91 34.54 46.64 33.33 34.92 30.38 29 .39 
= 22 40.77 45.26 39.47 39.74 36.52 40.84 
July 6 36.53 32.26 31.27 ot .99 29.1 41.65 
a 20 32.73 28 .60 29.44 32.32 27.94 etetl 
Aug. 3 35.21 33.17 28.78 32.12 30.28 32.98 
" 17 37.94 35.60 34.07 32.01 36.35 32.08 
: 31 28.30 28.78 27.41 15.19 22.76 12.87 
Sept.14 21.20 30.14 43.30 27.74 28.44 23.79 25.12 
: 28 32.84 35.30 33.23 33.11 24.10 26.68 
Oct. 13 34.40 35.24 33.59 26.64 25.e1 


Table 12 - Variation of Dry Matter. A Comparison of Plots cut 
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Biweekly with Plots Cut Weekly 


Difference Difference Difference 
between between between 
untreated disced and 


nlots manured vlots 


) “4 & Os 
+ QO. - 2 
4 - O. 
4 + 4, 
= |: 2 
- 4 
+ 


« 


OPORWOHWADOLY 


Sept.14 
"28 
Oct. 13 


i 
NYVnonnonrdvorkrHl PH OO 
alas Ps ave ° 
Powowaw hw O OD 


WOWWO OC WAINMWD OA A 


éMrmorO LW C 
a eteeaten 


con ~<a ahh nate. 


He: DRY MATTER, 
| 


ut any HON 2 


+ 
| 
} 


4 


t 
2 RES SRS CRASS ee eee eeee 


TH tt 
| ! i | 
isbud gavovazoss faves state scenesacer 


a Plots 


ened Te 


t 


Ps Digced-Plo 


Ma. 


i 


Weekly cut plots 
¥ 


———< 


{ 

t 

+ 

t 

5 

f 

| 
asaesews seseeeeeeaza aut 


out plots 


iBiweekl 


Se aes Seen aner en SeeSeranen 


ttt a rn coco oo 


spuseued sassesawes esastaeeas st Ean aee 


Hot seat ee tae at iat ate 


bat | 


ee goes sesesseser aces! 


t | { | { H ' 
SRG ORERs PROPER SORE CORRE eeRae Bees seeNe 


{ 
| 


— 
{ 


from Table 


1 

— 
4 
+ 
< 

’ 

; 

7 

{ 

4 


ye 
5 a os 


t 
i 
i 


+ 


ci 
A 
Be 
E 
Pa 
oF 
f 
1 


i om 
} re 
ow i a 
QD 
* | } © 
Het 4 be 
g ea { | ry 
Crest i i i > 
i i | t >. } 
Eo eet Dao 
at i } aie ee pare 
| 8d i ro 5 ® 
a | e+ OH 
SSCA GEese RSS coe eam ae ae Soe Ir ee eee 
ia : ple Sete 
eptt Saeageneee Breet 
= fh tr t tet | Ft got 
the ECS Ht $3) 'S 
201 SESE PRA ee ag oSe 015) 8 
; ! um = 
| aperee <a aesaars 
1 ae | Be Ones 
: | ais 
th + = oOo Fy 
sSeescansdcesescesessceens'crsseserses 1 A 
I ro & } Bis 
i seeeeee’ sro esues "ge <tar-a 
1 ttt SB Seees BREE 4+ enn 4 + 
2 eee a eee 
id ors } 
ian Ssuseeene jeeer-igesar sap‘! { 
! 1 1 
q 
1 
t 


= Ni seed 


+ 
~ 
} 


| 
} 
f 
+ 
| 
| 


F 
: 
Xt 
balnabaal 
URE G 


oe 


T 
¥ 
OP Pas! 


it 


t 
paaueesed aaa! 
- H a 
PRQUENGY ” 
ee 
+ 
ao 


“TT 
} f } 
; t 
see noses aoe 


aac 
| 


He it 
UENCE 


ort 
t 
+H PE 


+ ~~ t 
i i i Cece HEE AEE C 
Tf t I Tr a a He 1 | i 1 
Po . Hor 
Sucnens Geencuns Jasna a) Spot ious SSSSESEEEEERSRGS Bue javeta as seneesas 
| f { | H i | } } | } } 
i i i { | } | | i | i 
EEE et H ann Fos 258 ee | a 
i ' \ | I | ~~ 2) t ; 
rH CCE eset 
CSESe SSS SSSSE eee oe a wl SR CEECEe hg a 
g ty faX} roa far | ic SO — x, 


=tGe 


PROTEIN 


In the remainder of the study of the composition of the grass the results} 
are presented in two forms. They are calculated upon the fresh fresh basis 
and the water free basis. On the fresh basis,the amount of a given constit- 
uent is calculated in percent of the fresh grass as a basis. In the case 
of the water free basis, the calculation is made in percent of dry matter 
present. The ae of the fresh basis, in this instance, facilitates the 
study of a constituent of the grass as it grows and is eaten by the animal, 


while the use of the water free basis affords a better means of comparison 


of the same constituent from different samples of grass. 


Influence of Age of Pasture Season 


The data upon the influence of the age of the pasture season, upon the 
protein content of pasture grass is given in Tables 13, 14, 15, and 16,and 
Charts XII. and VIII. Calculated upon the fresh basis and expressed in 
average percentage composition per month, the percent of protein varies from 
4.43 to 7.74 percent, a difference of 3.31 percent between the extremes. 

As shown by Chart XII. the protein content incroases from 4.43 percent for 
the beginning of the season, to 6.21 percent for July. A decline then fol- 
lows and the percent drops to 5.42 percent in September. The October re- 
sults show an increase to 7.74 percent, the maximum of the season. Chart 
VIII. the corresponding curve for the water free basis data, shows a similar 
behavior. 

From these results, it appears that the early grass has the minimum 


protein until by the middle of the season an increase of 2 percent has devel- 


oped. A decline then follows of about one percent. The very late growth, 


the October grass, contains a high protein content exceeding the 
by over three percent, even richer in this constituent than the July 


by over one percent. 


Influence of Til 


In Tables 17 and 18 and Charts XIV. and XV. wil > found the data 


upon the influence of tillage upon the protein content of pasture 
The first column in the tables show the gain or loss in percent of protein 
caused by discing. The first curve in the charts is the 
tion of this data. Considering the results upon the basis o 
tillage has a beneficial effect upon the protein content at the begin 
end of the pasture season. It is in the middle of the season that a decrease 
in protein is noted. It must not be overlooked, however,that the gain in 
one part of the season is offset by an almost equal loss in another part of 
the season. The gain in protein per month ranges from 0.22 to 0.96 percent, 
while the losses vary from .02 to .91 percent. While the minimum gai 
losses are insignificant and may be due to the probable error in analytical 
methods and manipulations, the maximum gains or losses ar 

When the variable moisture content of the ssh gra is removed from 
the data by calculation and the results p sd upon the water free basis,it 
is still more apparent that tillage has a beneficial effect 
content of pasture grass. It will be noticed in Curve I. 
the largest benefit is produced in the early grass. Wit 
the benefits of the influence of tillage diminish a 


gresses. 
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Influence of Manure 


The data for the influence of manure upon the percent protein in pasture 
grass is found in the same tables and charts with the data upon tillage pro- 
tein content. The second column of the tables and the second curve of the 


charts contain these results. Upon the fresh basis the grass from the man- 


ured plot shows.a substantial gain (0.70 percent) in percent protein for 

he first two months. However, beginning with July and extending with dim 
inishing significance, a loss is noted for the remainder of the season. Ex- 
cept for July this loss is small and probably insignificant. 

On the other hand, these results when reduced to the water free basis 
show the real effect of manuring upon the protein content of the grass. Be- 
ginning with the minimum yet significant increase in protein content for 
the early grass, each succeeding month of the pasture season shows steadily 
increasing benefits from the manure. These benefits increase as the season 


progresses, ending with the maximum increase of nearly three times the initial 


increase in percent of protein produced by manure. 


Influence of Frequency of Cutting 


The data for the influence of frequency of cutting upon the protein con- 
tent of grass is found in Tables 19, 20, 21, 22, and Charts XVI., XVII., 
XVIII. The first column in the tables and the first curve in the charts 
contain the data showing the effect of biweekly cutting for the check plo 
Mg. Tk} Column 2 and 3 and Curves 2 and 3, show the corresponding 


data for the disced and disced , manured plots respectively. 


A study of these tables and charts shows that cutting the gra 


© Oo 


instead of weekly decreases the protein content of the grass 


upon the fresh basis, while they suggest this conclusion, fluctuate consid- 
erably, showing gains in some instances. The water free basis data brings 


out this point more clearly. From Chart XVII. it is evident that biweekly 


applies to the treated as well as the untreated plots. 


cuttings of grass as compared with weekly cutting tends 


cent protein in pasture rrass. This tendency increase 
P J 


pasture season and with the treatment of the plots 


plot shows the largest decrease from this cause. 


Chart XVIII. shows the average percent protein content of the 


A 


from each plot for the entire pasture season. It will be noted 
p 


grass from plot 7, cut twice yearly and comparable witl 


+ 


that it was untreated, contained still less protein then the beweekly cut 


grass. These results indicate that the less frequent pasture 


the lower will be its protein content. 
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to decrease the per- 
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Table 13 


Results i 


Results in 


Table 14 = Protein Content of Pasture Grass for 


each Cutting from each Plot 


vercent of water free substance 


Fiori - - Pigt. 2 


Cut Cut 
weekly biwoekly 


14.81 
14.15 
15.96 
16.37 
LSet? 
17.04 
16.28 
17.40 
20.49 
19.30 
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18.59 
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a A 
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Table 15 = Monthly Vari on in Protein Content of Pasture 
from each Plot 


mercent of fresh substance 
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cut 
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Table 17 - Showing in the First Column the Mo 
of the Influence of Tillage upo 
Content of Pasture 


for Manure 
of fresh substance 


Increase 
due to 
tillage 


May 

June 

July 
August 
September 
October 
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Table 18 - Showing in the First Column the Month 
of the Influence of Tillage upon the 
Content of Pasture Grass and in t 
Second Column the same data 
for Manure 


Results in percent water free substence 


Increase Increase 
due to due to 
Month tillage tillage 


May 

June 

July 
August 
September 
October 
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Table 19 - Protein Content of Pasture Grass, weekly 
7 
Cut Plot Averaged to Compare with bi- 
weekly Cut Plots 


Results in percent of fresh substance 


Disced and 
nanured. 
Piot: 5 Plot 6 
Cut Cut 
weekly bi- 


Plot 1 Plot 2 Plot 7 
Cut Cut Cut 
weekly biweekly twice 


a& yoar 


) 4.87 4.99 
° ol 6.70 6.25 
594 8 6.68 6.05 
7.07 6 7.86 1 aon 
6 6.68 8.94 
a 6.78 5.87 
De 6.64 6.67 
De Ts.04 Bator 
De 5.46 2.64 
5 4.78 dell 
- 6. 6. 
(i 1 6. 


Table 20 - Protein Content of Pasture Grass. A Compar- 
ison of Plots Cut Biweekly with Plots 
Cut Weekly 


Results in percent of fresh. substance 
Difference 
between 
Check 
Plats 


Difference 


ee aD 
petweon 


Difference 
between 
Jiscea and 
manured plots 


2 
Nsaread 
LIscea 


Plots 


May 10 + 0.12 
. 25 - 0.45 
June 8 0.63 
z 20 + 0.05 
July 10 6.79 + 0.26 
“4 20 BOs de - 0.91 
Aug. 3 + 0.22 - 0.03 
u, at - 1.79 Lett 
4 31 2.74 - 2.82 
Sept .14 2.20 + 0.33 
4 28 - 0.08 - 0.05 
- 0.84 
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Table 21 - Protein Content of Pasture Grasa. Weekly Cut Plots 
Averaged to Compare with Plots Cut Biweekly 


Results in Percent water free subs 


No treatment 
Pilot. 1 Plot .z 
Cut Cut 
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ETHER EXTRACT 
Influence of the Age of the Pasture Season 


The data bearing upon the influence of the age of the pasture 
upon the ether extract content of pasture grass is found in Tables 
and 26, and Charts XIX. and Xx. In terms of the fresh grass this constit- 
uent varies from 1.07 to 1.90 percent. The minimum pe 
content of early grass, while the maximum represen 
curve in Chart XIX. shows the content as it varies from month to month through 
the season. Upon the fresh basis the percent of this constituent increases 
from the opening of the season, with a slight drop for July, until August. 
From this point to the end of the season the ether extract content remains 
practically constant. 

Examined from the view point of the water free basis the results are 
practically the same, except that July shows an increase over June, giving 
a steady rise in percent of ether extract from May to August. After August 
there is a decline for the remainder of the season,with the October 
richer in ether extract than the September grass. From these data 
therefore that the ether extract content of pasture gré 
the first two thirds of the p 1 seaso when decline follows to 


of richness equal to about the average percent of this constituent 


season 
Influence of Tillage 


The data upon the influence of tillage upon the ether extract content 


of grass is found in the first column of Tables 27 and 28 and in the first 


curve in Charts XXI. and XXII. om the data here presented it appears that 


discing pastures causes a decrease in the percent of ether 
While the decrease is small, ranging from 0.11 to 

basis) it is consistent enough from the standpoint of both 

the water free basis to attract attention. Although the 

point can be regarded in no way as conclusive, they suggest tha 


a tendency to lower the percent ether extract in pasture and moreover thi 


tendency increases with the age of the pasture season. 


Influence of Manuring 


The data for the influence of manuring upon the ether extract content of 


pasture grass is found in the second column of Tables 27 and 28 and the 


wy 


Charts XXI. and XXII. The results relating 


to the influence 
manure in this connection do not admit of as easy interpretation as 
data. 

From the fresh basis it appears tha a as a depressing 


fect upon the percent of ether extract i rass. The exception 


data to this statement is the June results. lere a marked beneficial 


When the results are considered from the water free basis 
number of exceptions are in evidence. It would seem,therefore, 
he data from both the esh basi and the water free basis,tha 
pressing effect of manure, upon the percent of ether extract in 


fined to that cut in mid-season (July and August.) 


remaining portions of the pasture season a beneficial 


Influence of Frequency of Cutting 


BLED 
nd 


The data for the influence of frequency of cutting up s ether extract 
content of grass 
The first column in the tables and the first curve in the charts contains 
data showing the effect of biweekly cutting for the check plot (No. 1.) 
umn 2 and 2 and curves 2 and 3 show the corresponding data for the disced 
disced, manured plots respectively. 

From a study of these tables and 
ency of cutting grass every two weeks instead ery week is 


rrass. It does not matter 


o 


the ether extract content of the 
sults are considered from the fresh basis or the 

ment appears true. XXIV. in which e data is reduced to a 
representation upon the water free basis, brings out the point to best advant- 


It should be noted that in the case of the check plot, a decrease in 


s 7 


ether extract is produced during the latter third of the 


plot and the disced, manured plot the 
where a loss is recorded. These should be regarded 
rather than the rule. 
From the data, it seems safe to say that the less frequent 


the greater is the tendency for the percent of ether extract to 
& J i 


‘Table 23 = Ether Fxtract Content of Pasture Grass for each 


Cutting from each Plot 


| 
/ 


Results in percent of fresh substance 
Disced and 
No treatment Disced manure d 


Plot 2 Plot 7 Plot Plot 4 Plot 5 Plot 6 

Cut Cut Cut Cut Cut Cut 

biweekly twice weekly biweekly | weekly biweekly 
a year 
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Table 24 - Ether Fxtract Content of Pasture Grass for each 


Cutting from each Plot 


of water free substence 
Disced and 
Disced menured 


Plot 1 Plot 2 Plot: 7 Plot 3 Plot 4 Plot 5 Plot 6 
Cut Cut Cut Cut Cut Cut Cut 
Date | weekly biweekly twice weekly biweekly | weekly biweekly 
cut a_year 
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Table “5 - Monthly Variation of Ether 


Results in percent of fresh substance 


Paar aes Ri 
LiScead ana 


menured 


No treatment 
Plot 1 Plot 2 PLot 7 
cut cut cut 
weekly biweekly twice 
rear 


May ‘07 eek 1.08 1.06 
June 1.66 57 2.04 1.62 
July 1.53 60 E28 1.77 
August 1.90 52 1.41 1.46 
september] 1.87 Qe 1.03 1<19 
October {1.78 60 1.42 1.22 


Table 26 =- Monthly Variation of Fther Extract Content of 
4 
Pasture Grass from each Plot 


of water free substance 


Pilot. 2 


Plot 4 


cut cut cut cut cut cut Cut 
weekly biweekly twice biweekly | weekly Di= 


3.64 3.77 3.75 3.41 3.57 

4.33 4.28 2.45 4,15 4.15 4.50 

| 5.30 5.69 Bont 4.28 5.08 
August | 5.67 sel 5.34 5.76 4.87 5.66 
September 4.72 4.20 6.21 4.04 3.91 4.18 4.59 
October | 5.18 5.10 4.35 4.75 5.44 4.83 
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Table 27 - Showing in the First Column the lionthly Variation 
of the Influence of Tillage upon the Ether 
Extract Content of Pasture Grass 
and in the Second Column 
the same Data for 
Manure 


Results in percent of fresh substance 


Increase Increase 
due to due to 
tillace manure 


May 

June 

July 
August 
September 
October 
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Table 28 - Showing in the First Column the Monthly Variation 
of the Influence of Tillage upon the Ether 
Extract Content of Pasture Grass 
and in the Second Column 
the same Data for 


Manure 


Results in percent of water free substance 


Increas Increase 


due to due to 
tillage manure 
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Grass cut Plots Averaged to Compare 
Biweekly cut Plots 


ercent of fresh substance 
Disced 
No treatment manure d 
Plot: 2 Plot 7 
Cut Cut Cut 
weekly biweekly 
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Influence of the Age of Pasture Season 


The date for the influence of the age of the pasture season upon the 


ash content of grass is found in Tables 33, 34, 35 and 36,and Charts XXV. and 


VV A 


XXVI. A study of this datz shows that the percent of ash in the 


varies from 2.10 to 3.88 percent. The grass cut in June contains the largest 


amount of ash, while the September grass contains the smallest amount. As 


to the variation of this constituent throughout the season, the Mia rass 


o 
i] 


ta 


starts with a content of 2.68 percent, while June follows with 3.88 percent. 
At this point in the season the percent of ash commences to fall. 
cline continues through July and August to 2.10 percent in September.An In- 


a) 


crease develops,however,in the late grass. This October grass ranks second in 


ash content, about one-half to one percent above the early grass. 


Considered from both the fresh basis and the water free basis, after 


4 


June, the grass suffers a decline in ash content until the last month of the 


} 


asture season, when a rise of about 0.75 percent develons. 
a Py 4 


Influence of Tilla 


The data for the influence of tillage upon the ash content of pasture 
grass is found in the first column of Tables 37 and 38 and the first curve 
in Charts XXVII.and XXVIII. From the results upon this point it appears 


that during the summer months of the pasture season the effect of tillage i 


mM 


vu’ TT 


to lower the ash content of the grass. Charts XXVIl.and XXVIII. show this 


point quite clearly. The effect upon the early and late grass, however, 


is to increase the ash content. This depressing effect of tilla 


ashcontent amount to from 0.34 to 0.49 percent, while the benefits derived, 


amount to increases varying from 0.16 to 0.80 percent .on the fresh basis. 


The Influence of Manure 


The data for the effect of manure upon the percént ash in pasture 


is found, as in the other cases, along with the tillage data in Tables 


2 


TT 


and 38, and Charts XXVII. and XXVIII. This particular data is found in the 


second column of the tables and the second curve of the charts. 


From a study of the charts, it is evident that manuring has a tendency 
to increase the percent ash in grass. With the latter part of th 
es an exception, this statement is prompted by the trend of the 
in Chart XX The corresponding curve of the water free basis data i 
strong evidence supporting the statement. 
throughout the season a uniform increese (water 


percent in the ash content is produced by manure. 


single exception where a considereble loss is apparent. 


The Influence of Frequency of Cutting 


The data upon the influence of frequency of cutting, upon the 
tent of pasture grass,is found in Tables 39, 4 52 and in Charts 
XXIX. and XXX. The first column in the tables and the first curve in the 
Charts contain the data showing the effect of the biweekly cutting for th 
check plot (No.1) Columns 2 and 3 and curves 2 and 3,show the correspond- 
ing data for the disced and disced, manured plots, respectively. 

A study of the tables and charts upon this subject indicate that there 
is a tendency to a reduced ash content in grass that is cut biweekly inste 


of weekly. This is particularly true in the case of the disced plot when 


considered in the light of the water free basis. Out of 12 


the disced 


where it is cut beweekly instead of weekly. 


xperiment. The 38 is small and 


cept that o i ole In this case 


@ somewhat more pronounced decline in percent of as 


Table 33 - Ash Content of Pasture Grass for each Cutting 
from each Plot 


Results in percent of fresh substance 
Disced 
No_ treatment a a 
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Table 34 - Ash Content of Pasture Grass for each Cutting 


Results in percent of water free substance 


Cut 


8.77 
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July 6 8.78 
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Table 35 - Monthly Variation of Ash Content of Pasture 
Grass from each Plot 


Results in percent of fresh substance 
Disced and 
No treatment lis manure ¢ 
Plot 1 Plot 2 Plot 7 Plot 4 
cut cut cut cut 
weekly biweekly twice cly biweekly 
a year 
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August 
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October 


~% dO 
mw DO Ww CW 
° a . ~ . 
WO wud Ww 
ONOoOOoOd” Wo 
Ww WwW Ww 
ee ° 


° 


ww 


Co DO 


Table $6 = Monthly Variation of Ash Content of Pasture 
Grass from each Plot 


Results in percent of water free substance 


Disced and 
No treatment Disced manured 
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37 = Showing in the First Column the Monthly Variation 
of the Influence of Tillage upon the Ash Con- 
tent of Pasture Grass and in the 
Second Column the same 
Date for Manure 


Results in 


oercent of fresh substance 


Increase 
due to 
manure 


Increase 
due to 
rp IY 
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May + 0.24 
June OeL5 
July + 0.17 
August + 0.08 
September 0.26 
October -~ 1.40 


Table 38 - Showing in the First Column the Monthly Variation 
of the Influence of Tillage upon the Ash Con- 
tent of Pasture Grass and in the 
Second Column the same 
Data for Manure 


Results in percent of water free substance 


Increase 
due to 
manure 


Increase 
due to 
tillage 


May + 0.86 
June + 0.2% 
July r O71 
August + 0.73 
September + 0.84 
October 1.63 
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Table 39 ~ Ash Content of Pasture Grass. Weekly cut Plots 
Ao 
oO 


No treatment Disced 


Plot 1 Plot 2 Plot 7 Plot 3 Plot 4 
cut cut cut cut cut 
weekly biweekly twice weekly biweekly 


Disced and 

mnanured 
Plot 5 
cut cut 
weekly bi- 


2633 2.46 2083 2.82 
2.84 2.80 3.68 3.30 
3.42 3.50 3.05 3.30 3.11 
4.86 3.87 4.02 3.957 4.10 
279 2.68 edd 2.49 3.46 
2.47 2.34 2.66 2.93 2.39 
269 2.04 2.49 296 2.83 
ael2 2.48 Zeal 2013 2.43 
2 Ll 191 1.04 1.81 1.02 
1.84 2.03 1.55 1.88 1.99 
2.79 2.49 Code 212 2eal 
2.92 3.76 3.67 2.36 2.43 


Table <0 - Ash Content of Pasture Grass. A Comparison of 


Plots cut Biweekly with Plots cut Weekly 


percent of fresh substance 


Difference Difference Difference 
between between between 
untreated disced disced and 


plots plots manured plots 


May 10 0.76 ~ 0.01 
ie JB 0.31 - 0.38 
June 8 0.25 : 6.19 
Wo -B3 » 0.15 0.53 
July 10 =_GN85 0.97 
A. 586 ‘MO.32 = 0214 
Aug. 3 0.25 + 0.27 
4 0.27 0.30 
ety a Oey = 6,70 
Sept.14 - 0.48 + 0.02 
"28 oF OL” + 0.15 
Oct. 13 0.09 + 0.07 
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CARBOHYDRATES 


The data bearing upon the influence of the age of the pasture season 
upon the carbohydrate content of pasture grass is found in Table 43, 44, 45, 
and 46, and Charts XXXI. and XXXII. A study of these data show that 


carbohydrate content of the grass does not vary much throughout the season 


when the grass is kept cropped closely. Upon the fresh 


that the June grass contains the highest percent of carbohydrates, while 

May grass contains the lowest. The maximum content is 25.71 percent, while 
the minimum is 21.37 percent. Upon the water free basis, July and October 
are the months of low carbohydrate content. Upon this basis the fluctua- 


tions are somewhat greater. 


Influence of Tillage 


The influence of tillage upon the carbohydrate content of 
shown in the first colum of Table 47 and 48 and the fi 
XXXTII. and XXXIV. It will be seen from the tables and charts, particu- 
larly the charts, that tillage has a tendency to lower the carbohydrate 
content of pasture grass. This effect is quite uniform, viewed from 
the fresh basis or the water free basis. The average decrease of 


constituent for the season due to this difference is over one percent. 


Influence of Manure 


9 


The data upon this point is found in the second column of Table 47 and 


manure is similar to that prroduced by discing the soi 
g 


nounced, however. It will be noted, in the study of the 
ure season becomes more advanced the carbohydrate 4d 


sh basis a decrease of from l1to 6 percent is recorded. 


Influence of Frequent Cutting 


The data for the influence of frequency of cutting upon the 
hydrate content of pasture grass is found in Tables 49.5 
Charts XXXV. and XXXVI. The effect of this influence i 
carbohydrate content. This, as may be expected,applies 


to the check plot. Sone exceptions can be noted but the weigh 


dence goes to show that biweekly cutting of 28S as compared with week 


cut grass increases the carbohydrate content. In case of the ¢ 
o o 


twice a year, a large increase of about 12 percent is noted. 


Table 43 - Carbohydrate Content of Pasture Grass for each 


Cutting from each Plot 


Plot 3 Plot 4 
Cut Cut 


, 317 T 
weekly 


May 10 20.43 20.78 23439 19.83 20.68 1.20 
" 18 O1.87 ~-= 23.09 -- 24.4] -~ 
" ra) e138) a eR 21.78 22208 Lge L5 18.67 

June 1 21.89 ~~ Bilal “= 18.83 -~ 
8 8 24.17 24.28 37.87 Ks ee 24.84 19.81 19.12 
i ts 24.68 _ 22.16 -- 18.50 ss 
" ea 31.<11 Lard 31.45 airacko 28.38 26.70 
" 29 26.72 = 22.05 -- 20.48 ~o 

July 6 21.67 50 19.50 8.80 Lhi.atd 27.12 
" 13 £017 = 18.80 ~ 16 .48 -- 
i 20 21.8! 8.88 20.97 21.94 18 .47 18.05 
" 27 24.0 ~- 18.49 — 20.08 -~ 

Aug. °3 aa «5. 22.46 20.96 Cade £9 54.0 Bile TE 
" 10 28.38 — 20055 ae 23.06 = 
" 17 23.70 25.090 £5.06 20.30 23.74 2lie92 
, 24 20.56 os 8 DEY a. -~ 
\ 3 18 .06 20.19 13.04 Bead 

Sept. 8 17.54 -- 31.10 14.42 ~~ 
2 14 Cf 22.80 19.97 17.03 
" el 24.48 — 15.62 ~= 
" 28 20.97 24.26 22-40 14.08 16.70 

Cet. 7 22.268 == 22.57 -~ 14.62 
¥- 13 2 5 21.89 eLe6a Lee. 


Date 
cut 


May 


June 
"! 


! 


Results 


10 
18 
25 

a 


14 


in 


Cut 


72.44 
72.98 
71.53 
69.48 
70.44 
69.04 
67.96 
66.83 
65.50 
67.19 
67.29 
67.46 
67.73 
67.73 
69.82 
67.34 
69.32 
73.18 
70.15 
71.53 
66.65 
63.78 
63.75 


No treatment 


Piet ol 


weekly 


Cutting from 


Pllotiees 


Cut Cut 


biweekly twice 
year 


a 


73.06 
Tae oO 
70.29 8 


68.74 


66.63 


= oe 


66 03 


67.72 
70.86 
Oe 27 

~~ 7 
75.64 
68.71 


64.93 


eg 


ercent of water free substance 


Plot 7 


Table 44 - Carbohydrate Content of Pasture 
7 


Plot 3 
Cut 
weekly 


70.56 
71.19 
69.18 
67.56 
68.56 
67.61 
68.14 
68.24 
65.18 
67.39 
67 .69 
68 .93 
68.21 
68.68 
71.02 
68.50 
69 .96 
74 .93 
63.21 
73.59 
67.74 
64.46 
61.69 


each Plot 


Plot 4 
Cut 
biweekly 


Grass for 


70.39 
67.19 
63.32 
62.57 
64.61 
62.80 
65.13 
64.78 
62.71 
64.21 
61.11 
64.69 
64.70 
65.47 
66.94 
63.19 
63.03 
65.73 
ta.19 
61.65 
09.27 
56.95 
bh re | 


ae 
eacn 


Disced and 
manured 


~S6- 


Table 45 = Monthly Variation of Carbohydrate Content of 
Pasture Grass from each Plot 


Disced an 
Disced manured 


Plot 7 Plot 3 Plot 4 Plot 5 
cut cut cut cut 
biweekly twice weekly biweekly | weekly 


@_yoar 


Results in percent of fresh substance 


May 3 20.96 21.41 
June agg al Aree A g 2 26.00 21.20 
July 20.19 7210 a 17.95 
August ; 22.63 18.84 18.93 
September] 2: 23.93 Fe 2 23.47 16.02 
October 20.63 21.63 14.92 


a 


Table 46 - Monthly Variation of Carbohydrate Content of 
Pasture Grass from each Plot 


water free substance 


Disced and 
No treatment Disced manured 


Plot 1 Plot 2 Plot 7 Plot 3 Plot 4 

cut cut cut cut cut 

weekly biweekly twice weekly biweekly 
a year 


May 172.32 ; 70.31 
June 68.75 68.02 
July 66 .86 ‘ 6Tea7 
August 68 .39 63... 69.25 
September] 70.38 2 69.87 
October | 63.74 63.08 
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Table 47 - Showing in the First Column the Monthly Variation 


S 
of the influence of Tillage upon the Carbohydrate 
Content of Pasture Grass, and in the 
Second Column the same data 
for Manure 


Results in percent of fresh substance 


Increase 
due to 


Increase 
due to 


Month tillage manure 
May y 1.38 - 1.34 
June 260 229.91 
July - 4.00 - 2.89 
August - 1.54 - 2.38 
September - 0.90 - 5.17 
October 0.98 - 6.03 


Table 46 = Showing in the First Column the Monthly Variation 
of the Influence of Tillage upon the Carbohydrate 
Content of Pasture Grass, and in the 
Second Column the same Data 
for Manure 


Results in percent of water free substance 


Increase 
due to 
manure 


Increase 
due to 
tillage 


May 2.01 - 3.32 
i June - 0.73 - 4.04 
July + 0.41 - 4.09 
| August + 0.86 = 4e58 
September - 0.51 - 5.16 
October 0.66 - 6.04 
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le 49 - Carbohydrate Content of Pasture Grass. Weekly 
cut Plots averaged to compare with Biweekly 
cut Plots 
| Results in percent of fresh substance 
i 


Plot 
cut cut 


as > , My 
weekly _— 


Pion 1 
cut cut cut 
. weekly biweekly 


Plot 
cut cut 
weekly biweekly 


y 
v 


weekly 


| May 10 20.43 20.78 23.39 19.8! 0.68 21.20 
if " 25 | 21.84 22.13 22.44 22.23 21.78 18.67 
June 8 | 23.03 24.28 37.87 22.35 24.84 19.32 19.12 

" 22 [| 27.90 SiLE1 26.81 27.16 23.44 2627" aes 
July 61/24.20 21.50 20.88 18.80 18.62 26.12 
" 26:1-22 01 8.88 19.89 21.94 17.48 18.05 
August 3 | 23.80 22.46 19.73 22.32 19.59 pee i 
" 17} 26.05 25.23 23.81 23.30 19.72 21.92 
" 31] 19.28 20.19 18.98 0.91 14.97 8.51 
Sept. 14] 19.46 22.80 31.10 18.88 22.57 17.19 17.0 
" 28 | 22.73 24.26 23.40 24 87 14.85 16.70 
Get. 13 T 21.93 20.63 22.23 14.92 14.95 


Table 50 - Carbohydrate Content of Pasture Grass. <A Com- 


:s 


parison of Plots cut Biweekly with Plots 
cut Weekly 


percent of fresh substance 


Results in 


Difference 
between 
disced and 
manured plots 


Difference 
between 
disced 


At 
)LOTS 


Date 


untreated 


0585 3 + 0.52 

0.29 0 ae ie 

eee 2 - 0.20 

Seok 0 + 3.26 

2.70 Q» r 8.50 

Fe papel} 2 $Oe07 

1.34 2 + jon Le 

0.82 0 + 2.20 

0.91 8 5.86 

Sept .14 r 3.34 3 - 0.16 
" 28 + 1.53 0 + 1.85 
Oct. 13 1.30 0. 0.03 
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Table 51 - Carbohydrate Content of Pasture Grass. Weekly 
cut Plots averaged to compare with Biweekly 


cut Plots 


Results in percent of water free substance 


Disced 


No treatment 


Plot 1 Plot 2 Plot >7 Plot 3 Plot 4 
cut cut cut cut cut 
weekly iweckly twice weekly biweekly | weekly i- 
a year weekly 
May 10 72.44 - 73.06 70.39 70.60 
N 7A) 12.26 Fi.c0 13306 63.70 
June 8 75.46 10.29 (81.19 63.59 65.07 
n o2 68.50 68.74 63.97 65.37 
July 6 66.17 66 .63 6a.75 65.12 
" 20 67.24 66.03 62.66 65.14 
Aug. 3 67.60 67.72 8.057 64.70 65.82 
" 17 68.78 70.86 69.85 66.21 68.47 
x 31 68.33 TOeke 69.23 63.113 66.10 
Sept .14 Tisor 75.64 12.82 69 .07 68 .96 67.82 
? 28 69 .09 6a..71 70.67 60.46 62.61 
63.74 64.93 63.08 57.04 59.30 


Table 52 arbohydrate Content of Pasture Grass. A Compar- 
ison of Plots cut Biweekly with Plots cut 
Weekly 


Results in vercent of water free substance 


Difference Difference 
between : between 
untreated is 


1.27 + O. 
0.18 <li. 
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Nutritive 


The value of a feed is measured by 
relation between its digesti 
and fats or ether extract In order to obtain the nutritive ratio and 
study the value of pasture zrass 
the composition of the grass in terms 
gestion experiments were made upon the 


tale : ; Sed See 
efficients of digesti obtained from other sources. The following coef- 


ficients were used in the calculati he digestible nutrients of pasture 


Protein was regarc 
percent, and the carbohydrates, 
data bearing upon the nutritive ratio of pasture 


VVVUT T 


and in Charts XXXVII., XXXVII 


Influence of Age of Pasture Season 


The data upon the influence of the 
nutritive ratio of pasture grass is found in Table 
inspection of these results show that the ratio is widest ; May and Sept- 


ember, while it is narrowest in July and October. ratio ranges from 


iia to. is 


Influence of Tillage 


nutritive ratio o 


pasture grass is yund jj 6 yhart XXXVIII. t is apparent 


Do 
~97- 


this table and chart that tillage 
half of the pasture season. 


is uncertain. In August and October no effect is produced, 


for September shows a wider ratio by .7 than the 


d a narrower ratio ranges from 0.2 


oO 


Influence of Manure 


of manure upon th 
found in Ta 60 and Chart XXXVIII. It 
manuring narrows the ratio from 0.7 te 2.3 points. 
pronounced the latter half of the pasture season. Lhé greatest change to- 
ward @ narrower ratio is in September, when the ratic she grass grown 
under the influence of manure becomes narrower by 2.3 points 


from the check plot. 


Influence of Frequency of Cutting 


The results showing the influence of frequency of cutting 
nutritive ratio of pasture grass, are found in 
These data indicate that a1 
weekly tends to widen the nu 
In the case of the grass cut twice a year, this result is very evi 


The ratio of this grass is nearly twice as wids 


weekly from the check plot. Chart XL. shows 


ion in Nutrients of Pasture Grass 
rom Plot 1. 


Table 53 - Monthly Variat 
f 


Results in percent of fresh substance 


ny 
U 


Nutrients 
Ether 
extract 


igestible nutrients 
Ether Carbo- 


hydrates 


Carbo= 


Protein Protein 


May 4.43 1.07 21.37 3.10 0.67 mB ean i | 
June 6.21 1.66 rele ia a 4.35 1.05 18.97 
July 6.51 1.53 22.44 4.56 0.96 16.56 
August 6.13 1.90 22.89 4.29 1.20 6.86 
September | 5.42 187 22.09 3.79 1.18 16.30 
October 7.74 1.78 21.93 5.42 1.12 16.18 


ca 
iA) 

o 
4 


e 04 = Monthly Variation in Nutrients of Pasture G 


from Plot 2. 


vercent of fresh substance 


1 


ble nutrients 
Ether Carbo-= 


lutrients 


Dice 


sti 


Protein extract hvdrates 
1 
| May Wi3 21.96 sheal O72 16.22 
June 1.73 27.70 4.44 1.09 20.44 
July 1.74 20.19 4.08 1.10 14.90 
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Table 61 - Showing in the first Column the Monthly variation 
in the Influence of Tillage upon the Nutritive 
Ratio of Pasture Grass and 
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CONCLUSION 


results of this experiment as presented in 
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doubt by the 
follows: 
pasture grass as follows: 

1. The best yields are ai in May « september. 

2. The dry matter ne grass ij west in May and highest in June. 


It ranges from 29.57 to 39.33 with an average between 32 and 33 


percent. 


from 4.43 percent in May 
percent in September. In October it reaches its maximum of 

4, The ether extract in grass ranges from 1.07 to 1.90 percent (for May 
and August.) It increases with the age « ne pasture season up to August, 
when a decline follows. 

5, The ash is highest in June and Septembe 

constituent declines steadily from June to 

in October. 

r the carbohydrates 

May and Juns. From June to July it drops 3 percent and the 


the season a further drop of 1 percent is noted. 


7. The nutritive ratio is widest in May and September (1: 5.6 and 


1: d narrowest in July 2nd Octot > Aub ended 


It appears that the more abundant the yie 


The Influence of Tillage 
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